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Procedure Largeltemsets
Begin
Let Large set L = @;

Let Frontier set F = {@};

while F # & do
Let Candidate set C = @;
forall database tuples t do
forall itemsets fin F do
if t contains f then
let C, = candidate itemsets that are extensions of f and contained in t;
forall itemsets c.in C, do
ifc, € C then
c.count = c.count + 1;
else
ccount = 0;
C=C+cg
end
end
end
end
letF = @;
forall itemsets ¢ in C do
if count(c)/dbsize > minsupport then
L=L+c;
if ¢ should be used as a frontier in the next pass then
F=F+c;
end

end

3171 2.18 daneTiue lotee (AIS algorithm)
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Agrawal and Srikant (1994) l@taue sane3nue 1n5003 (Aprior) Fuiludane3iy
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2.21

Input: Database, D, of transaction; minimum support threshold, min_sup.
Output: L, frequent itemsets in D.

Method:

(1) L, =find_frquent_I-itemsets(D);

@) for (k=2; L_#; kt+) {

3) C, = apriori_gen(L,__, min_sup);

(4)  for each transactionst € D { // scan D for counts

5) C, = subset (C,, t); // get the subsets of t that are candidates
6) for each candidates ¢ € C, {

@) c.count++;

®) i

9) L, ={c € C | c.count > min_sup}

(10) '}

(1) return U L, ;

{ <3 { ]
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Procedure apriori_gen(L, : frequent (k-1)-itemsets; min_sup: minimum support

threshold)

(1) for eachitemset] € L,

2) for each itemset I, € L, |

3) if (1,[1]=1, [1D™ (,12]= L, 2D*...~ (,[k-2]= 1, [k-2D"(1,[k-1]=1, [k-1]) then
{

4) c=1, #1,;// join step: generate candidates

3) if has_infrequent_subset(c, L, ) then

(6) delete c; // prune step: remove unfruitful candidates

@) elseadd c to C;

® }

(9) return C,

Procedure has_infrequent_subset(c: candidate k-itemset; L, ,: frequent (k-1)-itemsets);
// use prior knowledge

(1) for each (k-1)-subset s of c

(2) ifs ¢ L, then

3) return TRUE;

(4) return FALSE;

~ v a ]
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Precondition: all frequent itemsets have been computed
each itemset has two attributes:

count : “support” as an integer

size : cardinality, i.e. number of items in itemset

(1)  for each frequent k-itemset f € F where k >2{
2) generateRules(f, );

3

Procedure generateRules(Itemset f, Itemset left)

(D) rules.add(a, f\a); // set of result association rules
2) if (left.size-1 > 1) then
3) generateRules(f, a);

4
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Algorithm: NoWARs

//Input: Data in table format

//Output: Relational schema

(1

2

3

4)

)

(6)

(M

®)

©)

(10)

(1D

Set Minimum Confidence value = 1.0

Set Minimum Support value = 0.0 and Maximum Support value = 1.0

Call Apriori to obtain association rules

For every rule from i to n do

Select one cause rule with max support value

Select primary key of relation (2NF)

Find corresponding attribute

Select primary key of relation (3NF)

Compare non key attribute in (8) with all attributes in (5) then cut it off and

we get one 3NF relation

Compare all non key attributes with 1NF relation and cut it off

Combine all primary keys of 2NF with the remaining attribute in (10) to become the

last 3NF

317 3.1 6ano3 Ny NoWARs
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Generator

i

Result
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Read rule from stored table
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INV DATE C_ID C_NAME P_ID P_TYPE QTY
INV001 20-08-2008 Co001 Somyjit P001 Refrigerator 10
INV001 20-08-2008 C001 Somyjit P002 TV 15
INV002 20-08-2008 C002 Degjai P004 Phone 20
INV003 21-10-2008 C002 Deejai P00O1 Refrigerator 5
INV004 21-10-2008 C003 Somjit P003 Fan 11
INV004 21-10-2008 C003 Somyjit P004 Phone 30

@ 1 Y o dy a Y o A A 19 Y [
INAIDYINVIYATIYNITAIFDAUAIAINTT NN 3.1 maﬁwayamﬂﬂﬂﬂﬂwﬂﬁu

1 A o Y A a L4 v o Y
NoWARs ﬁ?um@ﬂiﬂﬁllﬂiucﬂcﬂ'lﬁu']cﬂﬁluﬂ13'Jlﬂ3131’71’71?\31“@7”1“1«“55[]@\15[]@3&!?3 VLUTA

o o Jan o o A o &
ﬂ?T?JﬁllWH‘ﬁV]llﬂ‘luzﬂelJ@Qﬂaﬂ']nJﬁﬂJWUﬁV]ﬁfJﬂ']1 One cause rule AU

. INV=INVO001 2 ==> DATE=20-08-2008 2
. C_ID=C001 2 ==> INV=INVO001 2

. INV=INV001 2 ==> C_ID=C001 2

. INV=INV001 2 ==> C_NAME=Somjit 2
. INV=INV004 2 ==> DATE=21-10-2008 2
. C_ID=C003 2 ==> INV=INV004 2
. INV=INV004 2 ==> C_ID=C003 2

. INV=INV004 2 ==> C_ NAME=Somjit 2

314 3.6 ngANUFNIUTIINMT ARSI HAINAY
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9. C_ID=C001 2 ==> DATE=20-08-2008 2

10. C_ID=C003 2 ==> DATE=21-10-2008 2

11. C_ID=C001 2 ==> C_NAME=Somjit 2

12. C NAME=Degjai 2 ==> C_ID=C002 2

13. C_ID=C002 2 ==> C_NAME=Deejai 2

14. C_ID=C003 2 ==> C_NAME=Somjit 2

15. P_TYPE=Refrigerator 2 ==>P_ID=P001 2
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41012451 Nopadol Thabthong Q1035 Sirichai Sriphrom 729111 Statistic 3
41012451 Nopadol Thabthong Q1035 Sirichai Sriphrom 999211 Computer 3
41013327 Matana Pinipaidhool Q1059 Samphan Yensamrarn 729103 Marketing 2
41013780 Somchai Bholajan Q1011 Siripattra Muanmalai 999211 Computer 3

L9
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TRANS_ID | RENT_DATE | CUST_ID | CUST_NAME PHONE ADDRESS VDO _ID | COPY# TITLE RENT
1 4/18/1995 3 Washington 502-777-757 95 Easy Street 1 2 A Space Odyssey 1.50
1 4/18/1995 3 Washington 502-777-757 95 Easy Street 6 3 My Dog 1.50
2 4/18/1995 7 Lasater 615-888-447 | 67 S. Ray Drive 8 1 Hopscotch 1.50
2 4/18/1995 7 Lasater 615-888-447 | 67 S. Ray Drive 2 2 Apocalypse 2.00
2 4/18/1995 7 Lasater 615-888-447 | 67 S. Ray Drive 6 1 My Dog 1.50
3 4/29/1995 8 Jones 615-452-116 867 Lakeside 9 1 The Gods 2.50
3 4/29/1995 8 Jones 615-452-116 867 Lakeside 15 2 Baker Boys 2.00
3 4/29/1995 8 Jones 615-452-116 867 Lakeside 4 3 Boy And His Dog 1.50
4 4/30/1995 3 Washington 502-777-757 95 Easy Street 3 1 Blues Brothers 2.00
4 4/30/1995 3 Washington 502-777-757 95 Easy Street 8 4 Hopscotch 1.50
4 4/30/1995 3 Washington 502-777-757 95 Easy Street 9 5 The Gods 2.50
4 4/30/1995 3 Washington 502-777-757 95 Easy Street 17 3 The Witches 2.00
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AT NN 4.3 mayjamswmm%aﬂmm

PROJ_ID | PROJ_NAME | EMP_ID EMP_NAME JOB_ID JOB_DESC JOB_CHG_HOUR | ASSIGN_HOUR
15 Evergreen 103 June E. Arbough 503 Elect. Engineer 84.50 23.8
15 Evergreen 101 John G. News 502 Database Designer 105.00 19.4
15 Evergreen 105 Alice K. Johnson 502 Database Designer 105.00 35.7
15 Evergreen 106 William Smithfield 500 Programmer 35.75 12.6
15 Evergreen 102 David H. Senoir 501 System Analyst 96.75 23.8
18 Amber Wave 114 Annelise Jones 508 Applications Designer 48.10 24.6
18 Amber Wave 118 James J. Frommer 510 General Support 18.36 453
18 Amber Wave 104 Anne K. Ramoras 501 System Analyst 96.75 32.4
18 Amber Wave 112 Darlene M. Smithson 507 DSS Analyst 45.95 44.0
22 Rolling Tide 105 Alice K. Johnson 502 Database Designer 105.00 64.7
22 Rolling Tide 104 Anne K. Ramoras 501 System Analyst 96.75 48.4
22 Rolling Tide 113 Delbert K. Joenbrood 508 Applications Designer 48.10 23.6
22 Rolling Tide 111 Geoff B. Wabash 506 Clerical Support 26.87 22.0
22 Rolling Tide 106 William Smithfield 500 Programmer 35.75 12.8
25 Starflight 107 Mirai D. Alonso 500 Programmer 35.75 24.6
25 Starflight 115 Travis B. Bawangi 501 System Analyst 96.75 45.8
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AT NN 4.3 ﬂlﬂ?{;ljﬂﬂ1ﬁwmuhl"]591/\lﬁlﬂﬁ (99)

PROJ_ID | PROJ_NAME | EMP_ID EMP_NAME JOB_ID JOB_DESC JOB_CHG_HOUR | ASSIGN_HOUR
25 Starflight 101 John G. News 502 Database Designer 105.00 56.3
25 Starflight 114 Annelise Jones 508 Applications Designer 48.10 33.1
25 Starflight 108 Ralph B. Washington 501 System Analyst 96.75 23.6
25 Starflight 118 James J. Frommer 510 General Support 18.36 30.5
25 Starflight 112 Darlene M. Smithson 507 DSS Analyst 45.95 41.4

A ) & a v
AT NN 4.4 ﬂlﬂyjaﬂTscﬁﬂ-ﬂnﬂ aun

ORDER_NO | ORDER_DATE | CUST_ID | CUST_NAME | ADDRESS | PRODUCT_ID | PRODUCT_DESC | UNIT_PRICE | QTY
1006 10/24/2006 2 Value Furniture Plano-TX 7 Dining Table 800.00 2
1006 10/24/2006 2 Value Furniture Plano-TX 5 Writer Desk 325.00 3
1006 10/24/2006 2 Value Furniture Plano-TX 4 Entertainment Center 650.00 1
1005 10/24/2006 4 Ball Furniture Dallas-TX 3 Computer Desk 750.00 4
1008 10/25/2006 5 Best Furniture Fris-TX 3 Computer Desk 750.00 5
1007 10/25/2006 6 Furniture DD Boulder-CO 11 4-Dr Dresser 500.00 4
1007 10/25/2006 6 Furniture DD Boulder-CO 4 Entertainment Center 650.00 3
1009 10/25/2006 2 Value Furniture Plano-TX 11 4-Dr Dresser 500.00 5

0L
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PRD_SIZE_ID PRD_ID PRD_DESC CUST_ID CUST_NAME UPRICE | QTY | ORDER_NO ORDER_DATE
3mm 8 Blue Acrylic-3 8 Nimitr 2300 4 174 12/26/2008
Smm 7 Red Acrylic-5 3 Niyom 3800 2 171 12/24/2008
Imm 4 Green Acrylic-1 3 Niyom 800 1 171 12/24/2008
4mm 11 Blue Acrylic-4 6 Bancha 3000 1 172 12/26/2008
3mm 5 Green Acrylic-3 8 Nimitr 2300 2 174 12/26/2008
2mm 9 Green Acrylic-2 8 Nimitr 1500 5 174 12/26/2008
3mm 5 Green Acrylic-3 4 Sincharoen 2300 2 175 12/26/2008
4mm 11 Blue Acrylic-4 4 Sincharoen 3000 1 175 12/26/2008
2mm 6 Blue Acrylic-2 4 Sincharoen 1500 2 175 12/26/2008
Imm 4 Green Acrylic-1 4 Sincharoen 800 4 175 12/26/2008
Smm 7 Red Acrylic-5 2 Niyom 3800 7 176 12/27/2008
4mm 11 Blue Acrylic-4 2 Niyom 3000 2 176 12/27/2008
Imm 4 Green Acrylic-1 2 Niyom 800 4 176 12/27/2008
2mm 9 Green Acrylic-2 8 Nimitr 1500 10 177 12/27/2008
3mm 5 Green Acrylic-3 8 Nimitr 2300 2 177 12/27/2008
Imm 4 Green Acrylic-1 6 Bancha 800 3 172 12/26/2008

IL
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* Toad for Oracle - [THESIS@XE - Editor (BEGIN NoWARsREGISTER'); END:}]

%Flle Edit Search Grid Editor Session Database Debug '\-'lew thllltles eBlz Wlndnw Help

%%%%Qs%ﬂﬁgﬁﬁﬁﬂ' % '% % Q@ -43: K :lc:default:b v---

.rCI THESIS@XE

Q‘lilﬂ': x_ § EI ] ﬂ 8k @ -0 B &9 MBI oeskon sal
3| | | s | e = ~F & + ol R =k L
?-D;- ik'a ) @ 7 lﬁ\.ﬂ} bl S - i B2 \Ef O AL E] D.Q} 'N..%a K64 | BBE abe Bho |
% <Mo nare > |
[ - -
E 1 p EEGIN
[il b HoWARs( 'REGISTER' ) ;
3 END:;

| Aogefiaeny [0 |

,@f@ﬂ} D {# ;ﬂ: & Poling Frequency: 5 [,]l seconds

1
2 Original bable: REGISTER{STUDENT_CODE, STUDENT_MAME, TEACHER _CODE, TEACHER_MAME,SUBJECT_CODE,SUBJECT _MAME,LINIT)
£
4 All Association Fules Founds: 12438 Rules
i All dssociation Rules Used: 157 Rules (Max, support: 75%, Min, suppoer: 17%)
]
7 IMF Table 1: (TEACHER (CODE, TEACHER_MAMEY, Primary Key: TEACHER_CODE
] 3NF Table 2; (STUDENT _CODE, STUDENT_MAME, TEACHER_CODE), Primary Key: STUDENT_CCDE
9 3MF Table 3: (STUDEMT_CODE, SUBJECT _CODE), Primary Key: STUDENT _CODE,SUBJECT_CODE
10 3NF Table 4; (SUBJECT _CODE, SUBJECT_MNAME,UMIT), Primary Key: SUBJECT _CODI
11
( |
3: 5 ' THESIS@XE E Mudlﬁed ;PLII'SQL procedure successfully completed
@ Edltnr % Schema Browser % Editor
@ AutoCommit s OFF |CARS INUM |1

‘]Jﬁ 4.1 NE]ﬂ‘W‘ﬁﬂ13ﬂiﬂiﬂl!ﬂﬂﬂiiﬂﬂﬁ1uﬂ]@ﬂﬂlﬂﬂaﬂ"IiEN‘VI ooy
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110307 4.1 sy Tdsunsuiinsuentiadu 1w e 4 Siadu #
Uszneuliae
Tablel (TEACHER_CODE, TEACHER_NAME),
Primary Key: TEACHER CODE
Table2 (STUDENT_CODE, STUDENT_NAME, TEACHER_CODE),
Primary Key: STUDENT CODE
Table3 (STUDENT_CODE, SUBJECT_CODE),
Primary Key: STUDENT CODE, SUBJECT CODE
Table4 (SUBJECT_CODE, SUBJECT NAME, UNIT),
Primary Key: SUBJECT _CODE
w4 Wahailumseiafivieya 1 1dneazideanssaiy

[

Yoyanin15199 4.6-4.9 AW

A1519% 4.6 Tablel Register

TEACHER CODE TEACHER _NAME
Q1059 Samphan Yensamrarn
Q1011 Siripattra Muanmalai
Q1061 Metee Piyakhun
Q1035 Sirichai Sriphrom

A15199 4.7 Table2_ Register

STUDENT_CODE STUDENT_NAME TEACHER_CODE
41010730 Somchai Bholajan Q1059
41010943 Suthisa Pinijpaidhool Q1011
41012147 Natthaporn Prakeb Q1061
41012451 Nopadol Thabthong Q1035
41013327 Matana Pinipaidhool Q1059
41013780 Somchai Bholajan Q1011




A1519% 4.8 Table3 Register
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STUDENT_CODE SUBJECT_CODE
41010730 729101
41010730 729111
41010730 999211
41010943 729111
41010943 999211
41010943 729104
41012147 729111
41012147 999211
41012451 729111
41012451 999211
41013327 729103
41013780 999211
G]”IiN‘ﬁ 4.9 Table4 Register
SUBJECT_CODE SUBJECT NAME UNIT

729101 Economy 2

999211 Computer 3

729104 Financial Management 2

729111 Statistic 3
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1) lymlumsavioya
v =2 a4 v a v dY A
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nndy 37 Mimae <27 ndesimsud ludoyaluvaronndniiswads (SUBJECT_CODE)
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* Toad for Oracle - [THESIS@XE - Editor (BEGIN NoWARs('VIDED_RENTAL’); END;}]

@ File Edit Search @Grid Editor Session Database Debug Wiew Utilities eBiz Window Help
Be2Rei "IN 3wP-B-&- R 0% 2L ¥-%- | <defaut>

-F THESISImWE

o A-H-x S-F-HBEd .. 8 Y- b < Dt [l | Desktop: sQL
oI : - = o i
% &g - @v .ﬁ:_?@ : ! E : “ﬂ 3| : . D.:-(} 'f'..%a__ﬂ A _#r:'. i
; <Moo name =
[ . BN SN i
§ l 1 b BEGIN s e
[u] 2 HoWAR=( 'VIDEQ RENTAL'}:
el END;
=
w0
'D_.lr
g

CEMS Cutput

E|Data arid | B Auto Trace @DBMS Cubput | Query Yiewer |% Codeypert iEprain Plan | [ Script Cutput |

|y i (o fad)
;_? i@j_} D ] B &  Poling Frequency: |5 '[:}l seconds
1
2 Original table: YIDEQ_RENTAL{TRAN_ID,RENT_DATE,CUST_ID,CUST_MAME, PHONE, ADDRESS, YDO_ID, CPTY#, TITLE, RENT)
3
4 All Association Rules Founds: 483478 Rules
5 all Association Rules Used: 523 Rules (Max, support: 50%, Min. suppoer: 17%)
f
7 3NF Table 1; (WDO_ID,RENT, TITLE), Primary Key: VDO _ID
8 SNF Table 2: (CUST 1D, ADDRESS, CUST_MAME,PHOMED, Primary Key: CUST_ID
9 3MF Table 3: (TRANS_ID,CUST_ID,RENT_DATE), Primary Key: TRANS_ID
10 3NF Table 4; (TRAMS_ID,VDO_ID, COPYA), Primary Key: TRANS_IDYDO_ID
11
-‘.- |
el | THESIS@RE E [Modified ;PLII'SQL procedure successfully completed
@ Editar % Schema Browser % Editar
| @ AutoCommit is OFF |00 oM 10 |

v J

4.2 madnsmslSugduunussiagiuvesdoyanissin lo

=D.

31

anglit 4.2 siffudnTusunsuiinasuendiaduldianua 4 Siadu 4
Usznouldre

Tablel (VDO _ID, RENT, TITLE), Primary Key: VDO_ID

Table2 (CUST_ID, ADDRESS, CUST_NAME, PHONE),

Primary Key: CUST ID



Table3 (TRANS_ID, CUST_ID, RENT_DATE), Primary Key: TRANS_ID

Table4 (TRANS_ID, VDO _ID, COPY#),

Primary Key: TRANS ID, VDO _ID

o A @ c?/‘ 9 < v I 9 Y = v
NINUITLABUNG 4 "lﬂﬁiNL‘iJumiN%ﬂmmmy,a FﬂﬁulﬂiWﬂa%Lf]ﬂﬂﬂWﬁ‘ﬂﬂlﬂU

[

Foyanan13 199 4.10-4.13 AWy

A1519% 4.10 Table 1_Video Rental

VDO _ID RENT TITLE
1 1.50 A Space Odyssey
2 2.00 Apocalypse
3 2.00 Blues Brothers
4 1.50 Boy And His Dog
6 1.50 My Dog
8 1.50 Hopscotch
9 2.50 The Gods
15 2.00 Baker Boys
17 2.00 The Witches
G]”IiN‘ﬁ 4.11 Table2 Video Rental
CUST_ID ADDRESS CUST_NAME PHONE
3 95 Easy Street Washington 502-777-1575
7 67 S. Ray Drive Lasater 615-888-4474
8 867 Lakeside Drive Jones 615-452-1162

A1519% 4.12 Table3 Video Rental

TRANS_ID CUST_ID RENT_DATE
1 3 4/18/1995
2 7 4/18/1995
3 8 4/29/1995
4 3 4/30/1995
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A1519% 4.13 Table4 Video Rental

TRANS_ID VDO_ID COPY#
1 1 2
1 6 3
2 8 1
2 2 2
2 6 1
3 9 1
3 15 2
3 4 3
4 3 1
4 8 4
4 9 5
4 17 3
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Y A 2 A o q VY = 2 y &
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* Toad for Oracle - [THESIS@XE - Editor (BEGIN NoWARs('DATA_ORG'); END;)]

%Flle Edit Search Grid Editor Sessmn Datal:uase Del:uug 'l."IEW Utllltles EBIZ Wlndow Help
%%%%QS%&S% l‘!@ﬂ* % % %Q@Jﬂ P :;::default::

| it THESTSDXE

CES Ix_nir§ CET IR

E ?’ﬁ ) @ s Pb !; ."I B ':.'."I'L od o .

T |t = il i
g <Mo name > |

2 | [T ¥ EEEG

@ (| = NoWaRs( 'DATA ORG'):

—I Z|s END:

| Aoyebiaen)

[|=_§| DataGrid | [B Auto Trace @ DEMS Cutput | uery Viewer | B Codedpert . Explain Plan | B Script output |

ef® D

ﬂ & | Foling Frequency: |5 '[E]rl secands

Original table: DATA_ORG(PRO]_ID,PROI_MAME,EMP_ID,EMP_NAME, JOB_ID, JOB_ DESC,JOB_CHS_HOUR, ASSIGH_HOUR)

1
2
£
4 All Association Rules Founds: 91845 Rules
5 All Association Rules Used: 334 Rules (Max, support: 33%, Min, suppoer: 10%:)
]

7 3MF Table 1: {J0B_ID, J0B_CHG_HOUR, JOB_DESC), Primary Key: JOB_ID

2 3MF Table 2; (PROJ_ID,PROI_NAME), Primary Key: PROI_ID

o 3NF Table 3: (EMP_ID,EMP_NAME, JOB_ID), Primary Kev: EMP_ID

10 3MF Table 4: (PROJ_ID,EMP_ID,ASSIGN_HOUR), Primary Key: PRO]_ID, EMP_ID

3: 5 ' THESIS@XE E Mndlfled ;PL,I'SQL procedure successfully completed
% Edltur % Schema Browser 52 Editor

& Autocommit s OF [cAns INOM [T |

v J

o o Y [ 4 4
4.3 Haansmsil ‘ug‘ﬂLm'ums1/1ﬂgmmawmgamswmuwawmm
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Tablel (JOB_ID, JOB_CHG_HOUR, JOB_DESC), Primary Key: JOB_ID
Table2 (PROJ_ID, PROJ_NAME), Primary Key: PROJ_ID
Table3 (EMP_ID, EMP_NAME, JOB_ID), Primary Key: EMP_ID
Table4 (PROJ_ID, EMP_ID, ASSIGN_HOUR),
Primary Key: PROJ _ID, EMP_ID
wniadui 4 Wahailumadaivieya 1 1dneazideansiaiy

@

YoyaRin13199 4.14-4.17 mud 1Ay

A9 4.14 Tablel Data Org

JOB_ID JOB_CHG_HOUR JOB_DESC
500 35.75 Programmer
501 96.75 System Analyst
502 105.00 Database Designer
503 84.50 Elect. Engineer
506 26.87 Clerical Support
507 45.95 DSS Analyst
508 48.10 Applications Designer
510 18.36 General Support

51N 4.15 Table2 Data Org

PROJ_ID PROJ_NAME
15 Evergreen
18 Amber Wave
22 Rolling Tide
25 Starflight




15197 4.16 Table3 Data_Org

82

EMP_ID EMP_NAME JOB_ID
101 John G. News 502
102 David H. Senoir 501
103 June E. Arbough 503
104 Anne K. Ramoras 501
105 Alice K. Johnson 502
106 William Smithfield 500
107 Mirai D. Alonso 500
108 Ralph B. Washington 501
111 Geoff B. Wabash 506
112 Darlene M. Smithson 507
113 Delbert K. Joenbrood 508
114 Annelise Jones 508
115 Travis B. Bawangi 501
118 James J. Frommer 510

115197 4.17 Table4 Data_Org

PROJ_ID EMP_ID ASSIGN_HOUR
15 103 23.8
15 101 19.4
15 105 35.7
15 106 12.6
15 102 23.8
18 114 24.6
18 118 453
18 104 32.4
18 112 44.0
22 105 64.7
22 104 48.4
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115197 4.17 Table4_Data_Org (70)

PROJ_ID EMP_ID ASSIGN_HOUR
22 113 23.6
22 111 22.0
22 106 12.8
25 107 24.6
25 115 45.8
25 101 56.3
25 114 33.1
25 108 23.6
25 118 30.5
25 112 41.4
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* Toad for Oracle - [THESIS@XE - Editor (BEGIN NoWARs[INVOICE); END;)]

:.%Flle Edit Search Grid Editor Session Datahase Del:uug 'u'lew Lkilities eBlz 'u'u'lndow Help
,%%“‘?&?&089‘&3@ l“ﬂeﬂ* "B \‘a% %g@fﬂ K|t -4

| ¥ THESIS@YE

oo B e # au0%%6 8 OBR ¢ 5|1 @ il
%;n- B’ﬁ @ |5 BTE' " &6 B @ |ul | b E [1)% S %22 O] a6C she i |2
g ::Noname:l
o
2 || =1 P BEEGIN
2\ B, HolWARs (" TNVOICE' 3
— | =5 END:

= e
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'D_.Ir

g
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:_Eéﬂ}: D %] ;ﬂ: & Paling Frequency: i5 [,],secnnds

1
1 Criginal table: INVOICE(ORDER._NO,ORDER_DATE, CUST_ID,CUST_MAME,ADDRESS,PRODUCT ID,PRODUCT DESC, UNIT_PRICE,QTY)
3
4 All Association Rules Founds: 119795 Rules
5 All Association Rules Used: 123 Rules (Max. support: £3%, Min. suppoer: 25%)
]
7 3WF Table 11 (PRODUCT ID,PRODUICT DESC,UNIT_PRICED, Primary Key: PRODUCT_ID
8 3WF Table 2: {ORDER_NO,CUST _ID,0RDER_DATE), Primary Key: ORDER_NG
g 3MF Table 3: (ORDER_NO,PRODUCT ID, 0TV, Primary Key: ORDER_NC,PRODUCT ID
10 3NF Table 4: {CUST_ID, ADDRESS, CUST_NAME), Primary Key: CUST_ID
11
Sl |
5| THSOE | el | PLISQL procedure successfuly conpleted
@ Ed|t|3r % Schema Browser % Editar
ﬂ AutoCammit is OFF |C1c Num s |

A v J o @ Y Lﬂy a g
Zﬂﬂ 4.4 Haawsmssy ﬂllﬂﬂﬂiiﬂﬂﬁ’]um@\‘]m@Uyﬁﬂ’lﬁm@-mWﬂﬁuﬂ’l

Qan



&5

131 4.4 seiiuiTdsunsuiinisueniiadu ldwanua 4 Tadu &
Usznelidae

Tablel (PRODUCT_ID, PRODUCT_DESC, UNIT_PRICE),

Primary Key: PRODUCT _ID
Table2 (ORDER_NO, CUST_ID, ORDER_DATE), Primary Key: ORDER_NO
Table3 (ORDER_NO, PRODUCT_ID, QTY),

Primary Key: ORDER_NO, PRODUCT _ID
Table4 (CUST _ID, ADDRESS, CUST NAME), Primary Key: CUST ID
wnihsadui 4 Wahailumseiafivieya 1 1dneazideansiaiy

Y]

Yoyanin13199 4.18-4.21 aud 1AL

A15199 4.18 Tablel Invoice

PRODUCT _ID PRODUCT_DESC UNIT_PRICE
3 Computer Desk 750.00
4 Entertainment Center 650.00
5 Writer Desk 325.00
7 Dining Table 800.00
11 4-Dr Dresser 500.00

A15199 4.19 Table2_Invoice

ORDER_NO CUST_ID ORDER_DATE
1005 4 10/24/2006
1006 2 10/24/2006
1007 6 10/25/2006
1008 5 10/25/2006
1009 2 10/25/2006
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A1519% 4.20 Table3 Invoice

ORDER NO PRODUCT 1D QTY
1006 7 2
1006 5 3
1006 4 1
1005 3 4
1008 3 5
1007 11 4
1007 4 3
1009 11 5

A1519% 4.21 Table4 Invoice

CUST_ID ADDRESS CUST_NAME
2 Plano-TX Value Furniture
4 Dallas-TX Beauty Furniture
5 FRIS-TX Best Furniture
6 Boulder-CO Furniture Gallery
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* Toad for Oracle - [THESIS@XE - Editor (BEGIN NoWARs('CAR_COLOR'); END;)]

@ File Edit Search Grid Editor Session Datahase Dehug \-'lew UtI|ItIE.'5 eBlz Wlndow Help

%%%%QW‘E‘SS@ .%Eﬂ" '% %‘ Q@-d‘i? - :_{default:b
: | - THESIS@YE
0':-’4 I & & - § EI EI ﬁ a &Y -C] ﬁ%%& - b 2| | Desitop: 501
-—-;'5 | l ) 8" ag B ':.'-"l:_l ‘mf " Il D (} f.':v.. A n_l'f-J s ub.r;'_ abie
3 1 p B|EEGIN
& 2 NoWiRs('CAR COLOR'):

3 END:

| A03EBIARR) [T |

[IjData arid | B Auto Trace &DBMS Cukput ‘ . Querv Wiemwer |% Codexpert | .Explaln Flan | B Soript Oukput |
I@fﬂ} D [ ;Ej & | Palling Frequenicy: 5 [,,]l seconds

1
2 Original table: CAR_COLOR(PRD_SIZE_ID,PRD_ID,PRD_DESC,CUST_ID,CUST_MAME,UPRICE, QTY, ORDER_NO,ORDER_DATE)
3
4 Al Association Rules Founds: 199337 Rules
5 all Association Rules Used: 312 Rules (Max. support: 44%, Min, suppoer: 13%)
f
7 3NF Table 1; (PRD_SIZE_ID,UPRICE), Primary Kev; PRD_SIZE_ID
8 SMF Table 2: (PROD_ID,PRD_DESC,PRD_SIZE_IDY, Primary Key: PRD_ID
9 3MF Table 3: (ORDER_NO,CUST_ID,ORDER._DATE), Primary Key: ORDER_MO
10 3NF Table 4; (PRD_ID, QTY, ORDER _MNO), Primary Key: PRD_ID, ORDER_MO
1 SMF Table 5: (CUST_ID,CUST_NAMED, Primary Key: CUST IO
12
5- |
3: 5 ' THESIS@XE E Modlfled ;PLII'SQL procedure successfully completed
@ Edltor % Schema Browser % Editor
@ ButoCommit s OFF |0 NUM 1
A
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Tablel (PRD_SIZE_ID, UPRICE), Primary Key: PRD_SIZE_ID
Table2 (PRD_ID, PRD_DESC, PRD_SIZE_ID), Primary Key: PRD_ID

Table3 (ORDER_NO, CUST _ID, ORDER_DATE), Primary Key: ORDER NO
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Table4 (PRD_ID, QTY, ORDER_NO), Primary Key: PRD_ID, ORDER_NO
TableS (CUST_ID, CUST NAME), Primary Key: CUST_ID
winthiaduiis s ldafhuduamnadanudeya 12 1d51eazBoansdany

[

Fo1anan13 199 4.22-4.26 AWE W

A1519% 4.22 Tablel_Car_Color

PRD_SIZE 1D UPRICE
Imm 800
2mm 1500
3mm 2300
4mm 3000
Smm 3800

A1519% 4.23 Table2 Car_Color

PRD_ID PRD_SIZE_ID PRD_DESC
4 Imm Green Acrylic-1
5 3mm Green Acrylic-3
6 2mm Blue Acrylic-2
7 Smm Red Acrylic-5
8 3mm Blue Acrylic-3
9 2mm Green Acrylic-2
11 4mm Blue Acrylic-4




A15197 4.24 Table3 Car_Color

90

ORDER NO CUST_ID ORDER _DATE
171 3 12/24/2008
172 6 12/26/2008
174 8 12/26/2008
175 4 12/26/2008
176 2 12/27/2008

A3 N‘ﬁ' 4.25 Table4 Car Color
PRD_ID QTY ORDER NO
8 4 174
7 2 171
4 1 171
11 1 172
5 2 174
9 5 174
5 2 175
11 1 175
6 2 175
4 4 175
7 7 176
11 2 176
4 4 176
9 10 177
5 2 177
4 3 172
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A1519% 4.26 Table5 Car_Color

CUST_ID CUST_NAME
2 Niyom
3 Niyom
4 Sincharoen
6 Bancha
8 Nimitr
8 Nimitr
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CREATEORREPLACEPROCEDURETHESISNoWARSs(p_tablevarchar2 p_disp_rules
varchar2DEFAULT 'N', p_dlmtrvarchar2DEFAULT',)) IS
v_tab_col varcharp4000); -- store column in table to normalize

v_table varchar@@0) :=uppefp_tablg;
v_tot_tran numbefl0) :=0; -- total of transaction
BEGIN

prepare_datés_table p_dimtr, v_tab_col p_disp_rulesv_tot_trar;
find_column_nf
gen_all_nfp_dimtp;
get_nf(p_dIimt);
find_3nf_from_resul{p_dimtn;
find_3nf _from_2nflv_tab_co] p_dimt);
disp_all_completép_dimtr, p_tablev_tab_colv_tot_tran;
END NoWARSs
/

CREATEOR REPLACEPROCEDURETHESISfind_column_nflS
TYPE c_refcurlS REF CURSOR,;
v_sl_det varcharZ4000 ;
v_hrule_if  varcharZ50);-- for store head's key
v_drule_the varcharZ30000Q;-- for store dets key use in first candidate
d_dummy c_refcyr- select detail use in first candidate

[** variable for find col **/

V_seq numbe(10) :=1;
v_status varchar?5) := 'TRUE;
v_last numbe(10) :=0;
v_first numbe(10) :=0;
v_round numbe(10) :=1;
v_dimtr varchar?l) :='=
v_result varchar?5000);
BEGIN

OPENd_dummyFOR'select substr(rule_if,1,instr(rule_if,"=")-1ule_then||
'from assoc_rulg|'
‘where instr(rule_if,",") = q|'
‘and rule_if_cnt > 1"
LOOP--** rule then
FETCHd_dummyiNTO v_hrule_if v_drule_then
INTO WHEN d_dumm@oNOTFOUND;

BEGIN
-- initial variable
vV_seq =1,
v_status ='TRUE;
v_last =0
v_first =0;

-- get column for count
WHILE v_statuss 'TRUE'LOOP
IF v_seg=1THEN
v_first:= 1;
v_last=inst(v_drule_thenv_dimtr, 1, v_seq-1;
ELSE
v_first :=inst(v_drule_then',, 1, v_seql) + 1;
IF inst(v_drule_then',", 1, v_seq >0 THEN

v_last (instr(v_drule_thenv_dimtr, 1, v_seq - instr(v_drule_then',’, 1, v_seql))-1;
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ELSE
v_last :=inst(v_drule_thenv_dimtr, -1, 1) - v_first
v_status 'FALSE}
END IF;
END IF;
vV_seq :=v_seqgtl;
v_result=substtv_drule_thenv_first, v_las);
-- count column
BEGIN
UPDATE column_nf
SET cnt_if =nvl(cnt_if, 0) + 1,
cnt_thennvl(cnt_thenO) + 1
WHERE column_if =v_hrule_if
AND column_therr v_result
IF SQL%NOTFOUNDTHEN
INSERTINTO column_nfcolumn_if column_thencnt_if, cnt_thef
VALUES (v_hrule_if v_resulf 1, 1);
END IF;
END;
COMMIT;
END LOOP;
END;
END LOOP;
CLOSEd_dummy
EXCEPTION WHENDTHERTHEN DBMS_OUTPUT.PUT_LINESQLERRM);
IF d_dummysisopenTHEN
CLOSEd_dummy
END IF;
END find_column_nf
/

CREATEORREPLACEPROCEDURETHESISprepare_dat§_tablevarchar? p_dimtr
varchar? p_tab_colN OUT varchar2 p_disp_rulesarchar? p_tot_traniN OUT numbe} IS
-- p_sel_col varchar2(100) := 'COLUMN_NAME";

-- p_table varchar2(30) := 'TESTL;

-- p_dimtr varchar2(1) :=",";

p_cnt_status varchar?l) =N
v_stop_status varchar?s) :='FALSE;
v_can_seq numbe(10) =1
v_status varchar?10) ="TRUE;
v_freq_seq varchar?50);

v_tot_tran numbe(10) =0; -- total of transaction
p_min_sup numbe(10) =1,
p_min_conf  numbe(10) =100
v_first numbe(3) =0;
V_pos numbe(3) =0;

v_col varchar?4000);

v_col_sl varchar?4000);

v_chk varchar?4000);

v_result varchar?4000);

v_result2 varchar?4000);

TYPE c_refcurlS REF CURSOR,;

p_slctVARCHAR?2(4000:= 'select column_name from user_tab_columns whete tabhme =
"llp_tablef[;

p_test varchar?4000);
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Ic_str VARCHAR2(4000;
Ic_colval VARCHAR2(4000;
¢_dummy c_refcyr
cnt_dummy c_refcur
c_dummy?2 c_refcuyr
v_cnt number.= 0;
I number

BEGIN

DELETE FROMcan_set
DELETE FROMfreq_set
DELETE FROMassoc_rulg
DELETE FROMcolumn_nf
DELETE FROMresult_nf
COMMIT;
BEGIN
OPENcnt_dummyFOR 'select count(*) from||p_table
FETCHcnt_dummyINTO v_tot_tran
CLOSEcnt_dummy
-- exception handler
EXCEPTION WHENthersTHEN DBMS_OUTPUT.PUT_LINESQLERRM);
IF cnt_dummyoisopenTHEN
CLOSEcnt_dummy
END IF;
END;

p_tot_tran=v_tot tran-- add on 12-03-2009 use in display all for caldel& of max and min o
support rules to use in process
-- open cursor for select column_name from user_d¢alumns
OPENc_dummyFORp_slct
BEGIN
LOOP
FETCHc_dummyiNTO Ic_colval
INTO WHEN ¢_dummyNOTFOUND;
lc_str = lc_str [[[[1™{[p_dimtr|[]|"|[1I"]| lc_colvall]| || "[[1] Ic_colvaj
p_tab_col=p_tab_col || p_dimtr || Ic_colval
v_cnt :=v_cnt+1;
END LOOP;
CLOSEc_dummy
v_col:= subst(lc_str,8);
-- exception handler
EXCEPTION WHENthersTHEN DBMS_OUTPUT.PUT_LINESQLERRM);
IF ¢_dummybisopenTHEN
CLOSEc_dummy
END IF;
END;

WHILE v_statuss TRUE'LOOP
IF v_can_sed= 1 THEN
BEGIN

-- open cursor for select data from assign table

OPENc_dummy2FOR'select]||v_col||from {|p_table

LOOP
FETCHc_dummy2NTO v_result2
INTO WHEN c_dummy26NOTFOUND;
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itenfind_candidat€v_can_seqv_statusv_result2 p_min_sup;
END LOOP;
CLOSEc_dummy2
-- exception handler
EXCEPTION WHENthersTHEN DBMS_OUTPUT.PUT_LINESQLERRM);
IF ¢_dummybisopenTHEN
CLOSEc_dummy
END IF;
END;
ELSE
BEGIN
-- open cursor for select data from assign table
OPENc_dummy2FOR'select]||v_col||from ||p_table
LOOP
FETCHc_dummy2NTO v_result
INTO WHEN ¢_dummy20NOTFOUND;
v_pos:=0;
v_first=0;
v_stop_statesFALSE;
WHILE v_stop_status 'FALSE'LOOP
IF instr(v_result',', v_first+1) <= 0 THEN
v_col_st substfv_result v_first+1);
v_stop_statesTRUES
ELSE
v_pas instr(v_result '), v_first+1);
v_col_st substfv_resulf v_first+1, (v_posl)-v_first);
v_firsk v_pos
END IF;
itergen_candidatév_can_seqv_col_s); -- generate first candidate
END LOOP;-- for generate first candidate
END LOOP;
CLOSEc_dummy2
-- exception handler
EXCEPTION WHENthersTHEN DBMS_OUTPUT.PUT_LINESQLERRM);
IF ¢_dummy2bisopenTHEN
CLOSEc_dummy2
END IF;
DBMS_OUTPUT.PUT_LINEVv_resuly;
END;
END IF; -- end chk candidate sequence
-- generate frequence item set
itemgen_frequencévs_can_seqv_tot_tran p_min_sup;
V_can_secr v_can_sed 1; -- plus candidate sequence
COMMIT;
END LOOP; -- end v_status loop
p_tab_col= subst(p_tab_caP);
[** generate association rules **/
rulegen_rulegp_min_confp_disp_rules
END prepare_data
/

CREATEORREPLACEPROCEDURETHESISgen_all_nf(p_dimtrvarcharl IS
TYPE c_refcurlS REF CURSOR,;
v_hcol_if varchar30);
v_hent_if numbe(5);
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v_dcol_then varcharZ30);

v_nf varchar?4000);

h_dummy c_refcur- for select head

d_dummy c_refcur- select detail use in first candidate
BEGIN

OPENhO_dummyFOR'select column_if, max(cnt_if)|"'
'from column_nf]|
‘group by column_if|]
‘order by column_if'
LOOP--** column_if
v_nf:= NULL;
FETCHh_dummyiNTO v_hcol_if v_hcnt_if
INTO WHEN h_dumm@NOTFOUND;
BEGIN
-- find column_then
OPENd_dummyFOR'select column_thefi"
‘from column_nf||
‘where column_if = ||v_hcol_if|]' ||
‘and  cnt_if =|[v_hcnt_if||
" order by column_then'
LOOP
FETCHd_dummyINTO v_dcol_then
INTO WHEN d_dummyoNOTFOUND;
v_nf:=v_nf||p_dimtr||v_dcol_then
END LOOP;
CLOSEd_dummy
EXCEPTION WHENthersTHEN DBMS_OUTPUT.PUT_LINESQLERRM);
IF d_dummisopenTHEN
CLOSEd_dummy
END IF;
END;
-- insert result_nf
BEGIN
INSERTINTO result_nf(tab_columncnt_if)
VALUES (v_hcol_if||v_nfv_hcnt_if;
EXCEPTION WHENIup_val_on_indeXTHEN NULL;
END;
COMMIT;
-- show nf
END LOOP;
CLOSEh_dummy
EXCEPTION WHENthersTHEN DBMS_OUTPUT.PUT_LINESQLERRM);
IF h_dummyisopenTHEN
CLOSEh_dummy
END IF;
END gen_all_nf
/

CREATEORREPLACEPROCEDURETHESISget real _nfp_tab_colvarchar? p_cntnumber
p_dimtrvarchar2 IS -- called by get_nf p_tab_col, p_cnt send from gkt _

TYPE c_refcurlS REF CURSOR,;

h_dummy c_refcur- for select head

d_dummy c_refcur- select detail use in first candidate

v_ptab_col varchar?4000);

v_htab_col varchar?4000);
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v_tab_col varcharZ4000);

v_hent_if numbe(s);

v_col varcharZ30);

V_status varchar®5) :="TRUE;

v_tab_col varchar?4000);

v_fpos number :=1; -- first position for substring

v_bpos number :=0; -- last position for substrinb

V_pos number :=1; -- position for calculate fpos and Ipost

V_seq number :=1; -- sequential for find next delimiter
BEGIN

-- find column_then

BEGIN

OPENd_dummyFOR'select tab_column, cnt_|f"
'from result_nf||
'‘where length(tab_column) fHengtlip_tab_cdj||
‘and tab_column !=||p_tab_col|| |
‘and use_to _nf="N"
LOOP -- fetch data
FETCHd_dummyiNTO v_htab_calv_hcnt_if
INTO WHEN d_dumm@oNOTFOUND;
-- check all column in p_tab_col are match in v thteol
LOOP-- for get column
-- find position of delimiter
v_pos=inst(p_tab _calp_dimtr, 1, v_seq;
v_seqg=Vv_seqt 1;
-- set back position for substring
IF v_pos=0THEN
v_bpos= lengti{p_tab_col - v_bpost+ 2;
ELSE
v_bpos=v_pos- v_fpos
END IF;
v_col:= subst(p_tab_colv_fpos v_bpos;
-- check column are match
IF instr(v_htab_calv_col) =0 THEN
v_status= 'FALSE;
INTO;
ELSE
v_status= TRUE;
END IF;
-- check column are match
-- exit when end of data
INTO WHEN v_pos=0;
v_fpos=v_pos+ 1;
END LOOP;
-- check support count
IF v_hent_if> p_cntAND v_statuss TRUE'THEN
v_ptab_cok v_htab_cal
ELSE
IF v_statuss ' TRUE'THEN
BEGIN
UPDATE result_nf
SET use_to nf="D'
WHERE tab_columre v_htab_cal
IF SQL%NOTFOUNDTHEN
NULL;




118

END IF;
END;
COMMIT;
END IF;
v_ptab_cok p_tab_cal
END IF;
-- check support count
END LOOP;
CLOSEd_dummy
EXCEPTION WHENthersTHEN DBMS_OUTPUT.PUT_LINESQLERRM);
IF d_dummysisopenTHEN
CLOSEd_dummy
END IF; -- update result
END;
BEGIN
UPDATE result_nf
SET use to nf='Y"
WHERE tab_columr=v_ptab_cal
IF SQL%NOTFOUNDTHEN
NULL;
END IF;
END;
COMMIT;
END get_real_nf
/

CREATEOR REPLACEPROCEDURETHESISget_nf(p_dIimtrvarchar} IS
TYPE c_refcurlS REF CURSOR,;
v_dImtr varcharZ3) =",
v_cnt_dimtr  numbe(5) :=0;
v_htab_col varchar?4000);

v_hent_if numbe(b);

v_dcol_then varcharZ30);

v_nf varchar?4000);

h_dummy c_refcur- for select head

d_dummy c_refcur- select detail use in first candidate
BEGIN

BEGIN

OPENhAh_dummyFOR'select tab_column,cnt_f "
'from result_nf||
‘order by length(tab_column) asc, cnt_if defjc, '
'decode(instr(tab_column, "ID"), 0, decode(inaby( column, "NO"), 0,
instr(tab_column, "CODE"), instr(tab_column, "NQQinstr(tab_column, "ID"))'
LOOP--** column_if
v_nf:= NULL;
FETCHh_dummyiNTO v_htab_calv_hcnt_if
INTO WHEN h_dumm@NOTFOUND;
-- count delimited in tab_column
get real_nfv_htab_calv_hcnt_if p_dimtp);
END LOOP;
CLOSEh_dummy
EXCEPTION WHENthersTHEN DBMS_OUTPUT.PUT_LINESQLERRM);
IF h_dummyisopenTHEN
CLOSEh_dummy
END IF;
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END;

-- set use_to_nf for rules are remain

END get_nf
/

CREATEORREPLACEPROCEDURETHESISfind_3nf_from_resul{p_dImtrvarchar) IS
TYPE c_refcurlS REF CURSOR,;

v_htab_col
v_dtab_col
v_ttab_col
v_tab_col
v_cnt_fcol
v_dcnt_col
v_chk_3nf
v_tchk 3nf
h_dummy
d_dummy
v_col
v_tcol
v_fpos
v_bpos
V_pos
V_seq
v_pk
v_dpk
BEGIN
BEGIN

varchar?4000);
varchar?4000);
varchar?4000; -- temp v_htab_col for check is same record
varchar?4000);
numbe(7);
numbe(7);
varchar?1) :="Y"; -- for check rule complete to 3nf
varchar?l) :="Y"; -- for temp check rule complete to 3nf
c_refcur- for select head
c_refcur- for select head
varcharZ30);
varchar30); -- temp for v_col

number :=1; -- first position for substring

number :=0; -- last position for substrinb

number :=1; -- position for calculate fpos and Ipost
number :=1; -- sequential for find next delimiter

varchar?3000); -- store primary key
varchar?3000); -- store primary key

OPENh_dummyFOR'select tab_columi]’

‘from

result_nf||

'where use_to_nf="Y||"
‘order by cnt_if’
LOOP --** column_if

-- fine 3NF

FETCHh_dummyINTO v_htab_cal

INTO WHEN h_dumm@NOTFOUND;

-- initial status to 'y’

v_chk_3nf="Y";

-- check qty that first_column from tab_column mrether tab_column

BEGIN

SELECTcounftab_columi
INTO v_cnt_fcol

FROM result_nf
WHERE use_to_nf="Y"

AND tab_columrx>v_htab_col

AND inst(tab_columnsubstfv_htab_calinst(v_htab_calp_dimtr, 1, 1))) > 0;
EXCEPTION WHENoo_data_foundHEN v_cnt_fcol:=0;

END;

-- update nf3 to define that tab_column is 3NF

-- find pk in 3NF

v_pk := NULL;

v_fpos=1; -- first position for substring
v_bpos=0; -- last position for substrinb
V_pos:=1; -- position for calculate fpos and Ipost
v_seq:=1; -- sequential for find next delimiter

BEGIN
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LOOP
-- find position of delimiter
v_pos=instr(v_htab_cal',, 1, v_seq;
vV_seg=v_seqgt 1;
-- set back position for substring
IF v_pos=0THEN
v_bpos= lengtiv_htab_co) - v_bpos+ 2;
ELSE
v_bpos=v_pos-v_fpos
END IF;
v_col= substfv_htab_colv_fpos v_bpos;
-- check rule complete to 3nf
IF nvil(v_cnt_fcol 0) =0 AND v_chk_3nf="Y' OR
(instr(v_tcol, 'CODE) > 0 or instr(v_tcol, 'ID") > 0 or instr(v_tcol, 'NO') > 0) THEN
BEGIN
SELECT'N'
INTO v_chk 3nf
FROM result_nf
WHERE insti(tab_columnv_col) >0
AND use to nfE'Y’
AND lengtlftab_columi < lengtiv_htab_codj;
EXCEPTION WHENo_data_foundHEN v_chk_3nf.="Y";
END;
END IF;
-- check column are match to be primary key
IF v_chk_3nf="Y' THEN
IF v_tchk_3nf="N"AND (instr(v_tcol,'CODE) > 0 ORinstr(v_tcol, 'ID') > 0 OR
instr(v_tcol, 'NO') >0) THEN
v_pk=v_tcol
v_tchk 3nfE v_chk 3nf
ELSE
IF instr(v_col, 'CODE) > 0 ORinstr(v_col, 'ID") > 0 OR instr(v_col, 'NO) >0 THEN
v_pk=v_col
END IF;
END IF;
ELSE
v_pk :=NULL;
v_tchk _3nf=v_chk 3nf
END IF;
v_tcol :=v_col

-- exit when end of data
INTO WHEN v_pos=0;
v_fpos=v_pos+ 1,
END LOOP;
END;

-- update status to 3nf
BEGIN
UPDATE result_nf
SET nf3 =v_chk_3nf
tab_pk v_pk
WHERE tab_columrs v_htab_cal
IF SQL%NOTFOUNDTHEN
NULL;




121

END IF;
END;
COMMIT;
END LOOP;
CLOSEh_dummy
EXCEPTION WHENthersTHEN DBMS_OUTPUT.PUT_LINESQLERRM);
IF h_dummysisopenTHEN
CLOSEh_dummy
END IF;
END;

BEGIN
-- fine 3NF
-- to cut primary key from 3NF from 2NF
OPENh_dummyFOR'select tab_column, tab_gk '
'from result_nf||
'where use_to_nf="Y||"
‘and NF3="Y}
LOOP--** column_if
-- fine 3NF
FETCHh_dummyiNTO v_htab_calv_pk
INTO WHEN h_dumm@NOTFOUND;
-- check qty that first_column from tab_column erether tab_column
v_dpk :=NULL;
v_dtab_col= NULL;
v_dcnt_col=0;
BEGIN
OPENd_dummyFOR'select tab_column, cnt_|f"
‘from result_nf||
‘where use_to_nf="Y||"
‘and  NF3="N|
‘and instr(tab_column|[NV_pK]||") > 0;
LOOP
FETCHd_dummyiNTO v_dtab_calv_dcnt_co]
--if v_htab_col is 3nf and not found in detailthe htab_col is 2nf
IF v_dtab_cois NULL THEN

BEGIN
UPDATE result_nf
SET nf2='Y"
WHERE tab_columrs v_htab_cal
IF SQL%NOTFOUNDTHEN
NULL;
END IF;
END;
END IF;

INTO WHEN d_dummy@oNOTFOUND;

v_tab _col :=v_dtab_cal

v_col := NULL;

v_fpos  :=1; -- first position for substring

v_bpos :=0; -- last position for substrinb

V_pos :=1; -- position for calculate fpos and Ipost
vV_seq :=1; -- sequential for find next delimiter
BEGIN

LOOP
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-- find position of delimiter
V_pos=instr(v_tab_col',", 1, v_seq;
V_Seq- v_seqt 1,
-- set back position for substring
IF v_pos=0THEN
v_bpos= length{v_tab_co) - v_bpost+ 2;
ELSE
v_bpos= v_pos- v_fpos
END IF;
v_col= substfv_tab_co]v_fpos v_bpos;
-- cut col from 3nf
IF inst(v_htab_colv_col) > 0AND v_col!=v_pkTHEN
IF instr(v_dtab_calp_dimtr||v_col >0 THEN
v_dtab_cot REPLACE{_dtab_caolp_dimtr||v_col;
elsIFinstr(v_dtab_colv_col||p_dimty> 0 THEN
v_dtab_cot REPLACE{_dtab_caolv_col||p_dImt);
END IF;
END IF;
-- check column are match to be primary key
IF v_col<>v_pkAND (instr(v_col, 'CODE) > 0 or instr(v_col, 'ID") > 0 or instr(v_col,
'‘NO) >0) THEN
v_dpk=v_col
END IF;
-- exit when end of data
INTO WHEN v_pos=0;
v_fpos=v_pos+ 1;
END LOOP;
v_tab_cakv_dtab_cal
END;
-- insert new 3NF
BEGIN
INSERTINTO result_nftab_columncnt_if, use_to_nfnf3, nf2, tab_ph
VALUES (v_tab_colv_dcnt_co]'Y', "Y', "Y', v_dpK);
EXCEPTION WHENIup_val_on_indeXHEN NULL;
END;
COMMIT;
END LOOP;
CLOSEd_dummy
EXCEPTION WHENthersTHEN DBMS_OUTPUT.PUT_LINESQLERRM);
IF d_dummysisopenTHEN
CLOSEd_dummy
END IF;
END;
-- update nf3 to define that tab_column is 3NF
-- find pk in 3NF
END LOOP;
CLOSEh_dummy
EXCEPTION WHENthersTHEN DBMS_OUTPUT.PUT_LINESQLERRM);
IF h_dummysisopenTHEN
CLOSEh_dummy
END IF;
-- fine 3NF
-- to cut primary key from 3NF from 2NF
END;
END find_3nf_from_result /
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CREATEORREPLACEPROCEDURETHESISfind_3nf_from_2nf(p_tab_colarchar? p_dimtr

varcharl IS
TYPE c_refcurlS REF CURSOR,;
v_hcol varcharZ30);
v_dcol varcharZ30);
v_dnf2 varchar?l);

v_dtab_pk varchar?4000);
v_htab_col varchar?4000 :=p_tab_cal
v_dtab_col varchar?4000);

v_tab_col varchar?4000);
v_cnt_fcol numbe(7);
v_dcnt_col numbe(7);
h_dummy c_refcur -- for select head
d_dummy c_refcur -- for select head
v_col varcharZ30);
v_cfpos number :=1; -- first position dtab_col for name is dup
v_chpos number :=0; -- last position dtab_col for name is dup
V_cpos number :=1,; -- position for calculate fpos and Ipost
v_cseq number :=1; -- sequential for find next delimiter for dup
v_chcol varcharZ30); -- check dup column
v_fpos number :=1; -- first position for substring
v_bpos number :=0; -- last position for substrinb
V_pos number :=1; -- position for calculate fpos and Ipost
V_seq number :=1; -- sequential for find next delimiter
v_pk varchar?3000; -- store primary key
v_dpk varchar?23000; -- store primary key

BEGIN

-- compare all non attribute key with 1NF and dudff
BEGIN
-- open d_dummy for get all 3NF for fine
OPENd_dummyFOR'select tab_column, tab_pk, nfR '
'from result_nf||
‘where nf3 ="Y"||
‘and use_to nf="Yy"
LOOP
-- fine 3NF
FETCHd_dummyiNTO v_dtab_calv_dtab_pkv_dnf2
INTO WHEN d_dumm@NOTFOUND;
-- update nf3 to define that tab_column is 3NF
-- initial value
v_pk :=NULL;
v_fpos=1; -- first position for substring
v_bpos=0; -- last position for substrinb
v_pos:=1; -- position for calculate fpos and Ipost
v_seq:=1; -- sequential for find next delimiter
BEGIN
-- cut off primary key in 3NF
IF instr(v_dtab_calp_dimtr||v_dtab_pk> 0 THEN
v_dtab_cak REPLACE{_dtab_colp_dimtr||v_dtab_pk
elsIFinstr(v_dtab_colv_dtab_pk||p_dImjr>0 THEN
v_dtab_cak REPLACE{_dtab_colv_dtab_pk||p_dIm}r
END IF;
-- cut off non primary key attribute from 1NF
LOOP
-- find position of delimiter
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v_pos=instr(v_dtab_colp_dimtr, 1, v_seq;
V_Seg=Vv_seqt 1,
-- set back position for substring
IF v_pos=0THEN
v_bpos= lengthv_dtab_co) - v_bpos+ 2;
ELSE
v_bpos=v_pos-v_fpos
END IF;
v_dcot= substfv_dtab_caolv_fpos v_bpos;

-- initial value for check duplicate column name
v_cfpos=1, -- first position for substring
V_cbpos=0; -- last position for substrinb
v_cpos:=1; -- position for calculate fpos and Ipost
v_cseqg=1; -- sequential for find next delimiter
-- check duplicate column name
LOOP
-- find only found v_dcol in v_htab_col
IF instr(v_htab_calv_dco) > 0 THEN
v_cfpos= instr(v_htab_caq]',, inst(v_htab_calv_dcol 1, v_cse¢-1, 1)+1;
v_cpos=instr(v_htab_cal',', instr(v_htab_colv_dcol 1, v_cseq, 1);
V_CSeq vV_cseqt 1,
IF v_cpos= 0 THEN
v_cbpos length(v_htab_co] - v_cfpos+ 1;
ELSE
v_chpos v_cpos- v_cfpos
END IF;
-- cut column correct column from v_htab_col
v_chcak substfv_htab_caolv_cfpos v_cbpos;
-- cut off non primary key attribute from in 1NF
IF instr(v_htab_calp_dimtr||v_chcgl> 0 THEN
v_htab_cot REPLACE{_htab_col p_dIimtr||v_chcgl
elsIFinstr(v_htab_colv_chcol||p_dImir> 0 THEN
v_htab_cot REPLACE{_htab_caolv_chcol||p_dImi,
END IF;
ELSE
V_cpos= 0;
END IF;
INTO WHEN v_cpos=0;
END LOOP;
-- check column are match to be primary key
IF v_dnf2="Y" AND nvl(instriv_dpk v_dtab_pl, 0) =0 THEN
v_dpk=v_dpk]||p_dimtr||v_dtab_pk
END IF;
-- exit when end of data
INTO WHEN v_pos=0;
v_fpos=v_pos+ 1,
END LOOP;
end;
END LOOP;
CLOSEd_dummy
-- trim delimited
v_dpk:= subst(v_dpk 2);
EXCEPTION WHENthersTHEN DBMS_OUTPUT.PUT_LINESQLERRM);
IF d_dummyisopenTHEN
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CLOSEd_dummy
END IF;
END;
-- insert new 3NF from 1NF
BEGIN
INSERTINTO result_nftab_columncnt_if, use_to_nfnf3, nf2, nfl, tab_pR
VALUES (v_htab_colO, "Y', "Y", "Y', "Y', v_dpK);
EXCEPTION WHENIup_val_on_indeXHEN NULL;
END;
COMMIT;
END find_3nf_from_2nf
/

CREATEORREPLACEPROCEDURETHESISdisp_all_completép_dimtrvarchar? p_table
varchar? p_tab_colarchar? p_tot_tramumbe) IS
TYPE c_refcurlS REF CURSOR,;

h_dummy c_refcur -- for select head
v_use_rule numbe(10) =0;
v_all_rule numbe(10) =0;
v_min_usup numbe(10) =0;
v_max_usup numbe(10) =0;

v_tab_pk varchar?4000);
v_tab_col varchar?4000);

V_seq number :=1; -- first position for substring
BEGIN

-- get all rules and rules used

BEGIN

SELECTsun{decodéinstr(rule_if,","), 0, decodérule_cnt 1, 0, 1), 0)) use_rulecounfrule_if)
all_rule
INTO v_use_rulev_all _rule
from assoc_rule
EXCEPTION WHENo_data_foundHEN
v_use_rules 0;
v_all_rule=0;
END;
-- get min and max support from rules used
BEGIN
SELECTround(maxsup_cnt*100/p_tot_tran2) mxsup
round(min(sup_cny*100)/p_tot_tran2) mnsup
INTO v_max_usupv_min_usup
from can_set
WHERE can_seqg 'C1'
AND sup_cnt 1;
EXCEPTION WHENo_data_foundHEN
V_max_usug 0;
v_min_usup= 0;
END;

DBMS_OUTPUT.PUT_LINK'Original table : ||p_table]| (||p_tab_col)[);

DBMS_OUTPUT.PUT_LINE");

DBMS_OUTPUT.PUT_LINE'AIl Association Rules Found {|v_all_rule|| Rules);

DBMS_OUTPUT.PUT_LINE'AIl Association Rules Used {|v_use_rul€||Rules, (Max.
Support : [[v_max_usup}e , Min. Support : |[v_min_usuppo ));

DBMS_OUTPUT.PUT_LINE");
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BEGIN
OPENh_dummyFOR'select tab_column, tab_pk from result_nf where=f¥" and
instr(tab_column, |[|p_dImtr||") > 0;
-- for display all 3NF
LOOP
FETCHh_dummyiINTO v_tab_colv_tab_pk
INTO WHEN h_dumm@NOTFOUND;
DBMS_OUTPUT.PUT_LINE'3NF Tablel|lv_seq]|(||v_tab_col]| Primary Key :|lv_tab_pk
vV_seq=Vv_sedl;
END LOOP;
EXCEPTION WHENthersTHEN DBMS_OUTPUT.PUT_LINESQLERRM);
IF h_dummyisopenTHEN
CLOSEh_dummy
END IF;
END;
END disp_all_complete
/

CREATEOR REPLACEPACKAGE THESISitem IS
FUNCTION chk_matchp_status/archar? p_chk_itemvarchar? p_tran_itemvarchar)
RETURNvarchar2
FUNCTION find_chk_poép_seghumber p_setvarchar) RETURNvarchar2
PROCEDURHind_candidatép_can_sedN OUT number p_statugN OUT varchar2
p_tran_itemarchar? p_min_sumumbe};
PROCEDURHEen_candidatép_can_sequmbey p_item_setvarchar;
PROCEDUREgen_frequencé_freq_sequmber p_tot_recumber p_min_sumumbey;
END;
/

CREATEORREPLACEPACKAGEBODY THESISitem IS
FUNCTION chk_matchp_status/archar? p_chk_itemvarchar? p_tran_itemvarchar)
RETURNVvarcharZis
[* for chk item_set are in transaction */
BEGIN
IF insti(p_tran_item]], p_chk_item> 0 AND p_statuss ' TRUE'THEN /*Modified on 23-11-
2008 add ||'," after p_tran_item*/
RETURN'TRUE;
ELSE
RETURN'FALSE;
END IF;
END chk_match

FUNCTION find_chk_poép_seqiumber p_setvarchard RETURNvarcharZis
[* find item for chk in transaction */
v_last numbe(10);
v_firsthnumbe(10);
BEGIN
IF p_seqg= 1 THEN
v_first:=1;
v_last=instr(p_set",", 1, p_seq-1;
ELSE
v_first :=instr(p_set',, 1, p_seql) + 1;
IF inst(p_set')', 1, p_seq >0 THEN
v_last= (instr(p_set',, 1, p_seq - inst(p_set',", 1, p_seq 1))-1;
ELSE
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v_last= lengthp_sej - inst(p_set "', -1, 1);
END IF;
END IF;
RETURN subst(p_setv_first, v_las)|[, ;/*Modified on 23-11-2008 add ||'," after substr(et,s
v_first, v_last)*/
END find_chk_pos

PROCEDURHEind_candidatép_can_sedN OUT number p_statusN OUT varchar2
p_tran_itemarchar? p_min_sumumbejlS

CURSORset _lis
SELECTitem_setsubstfitem_set (instr(item_set',', -1, 1)+1)) |_set
from freq_set
WHERE freq_seqg 'F[(p_can_sed)
orderby |_set

CURSORset_r(p_lIsetvarchar? is
SELECTitem_setr_set
from freq_set
WHERE freq_seqg 'F1'
AND p_lIsek item_set
orderbyr_set

v_chk varcharz4000);
v_status varchar?10);
v_tmp varcharZ3276%;
BEGIN
p_status='FALSE;
FORIin set_ILOOP

FORrin set_r(l.l_se) LOOP
v_statuss 'TRUE; -- initial v_status for chk member

FORiin 1.. p_can_setOOP -- for chk member of set
v_chk :=itemfind_chk_poqi, l.item_set||||r.r_se};
v_status itemchk_match(v_statusv_chk p_tran_iteny
p_status 'TRUE;

END LOOP;-- end loop chk member

IF v_statuss " TRUE'THEN -- chk item_set match with transaction

-- update support in candidate
itengen_candidatép_can_sed.item_set||||r.r_se};

END IF;-- end if chk status

END LOOP;
END LOOP;
-- commit;
END find_candidate

PROCEDURHEen_candidaté_can_sequmbey p_item_setarcharl IS
BEGIN
UPDATE can_set
SET sup_cnt nvi(sup_cnt0)+1
WHERE item_set= p_item_set
IF SQL%NOTFOUNDTHEN
BEGIN
INSERTINTO can_set
VALUES ('C/||p_can_se@_item_setl);
END;
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END IF;
END gen_candidate

PROCEDUREgen_frequencé_freq_sequmber p_tot recumber p_min_sumumbe) is
BEGIN
BEGIN
INSERTINTO freq_set
SELECT'F||to_chafp_freq_sey} item_setsup_cnt
from can_set
WHERE can_seg 'C'|[to_chafp_freq_sel
AND (sup_cnt100)/p_tot_rec>=p_min_sup
END;
END gen_frequence

END item
/

CREATEOR REPLACEPACKAGE THESISrule AS

FUNCTION find_chk_pogp_segiumbey p_setvarchar? p_statusN OUT varchard RETURN
varchar2

FUNCTION find_sup_cn{p_itemvarchary RETURNnumber

PROCEDURHEen_sub_rulép_startnumber p_freq_sequmbey p_setvarchar? p_front
varchar? p_backvarchar?

p_min_confimbey p_statudN OUT varchar?2 p_rule_sedN OUT number

p_disp_rulevarchar;

PROCEDUREgen_rulegp_min_confmumber p_disp_rulesarchary;

PROCEDURENs_rulegp_isetvarchar2 p_rule_seaquumber p_rule_ifvarchar? p_rule_then
varchar2 p_min_confnumber p_disp_rulesarchar;
END;

CREATEORREPLACEPACKAGEBODY THESISrule AS
FUNCTION find_chk_pogp_segiumbey p_setvarchar? p_statusN OUT varchard RETURN
varchar2lS
v_fposnumbe(10) :=0;
v_bposwumbe(10) :=0;
BEGIN
IF p_seq= 1 THEN
v_fpos=1;
ELSE
v_fpos=inst(p_set'', 1, p_seq 1) +1;
END IF;

IF inst(p_set',', 1, p_seq >0 THEN
v_bpos :=inst(p_set',, 1, p_seq - v_fpos
p_status= ' TRUE;

ELSE
v_bpos := length(p_sej - inst(p_set"',", 1, p_seq;
p_status= 'FALSE;

END IF;

RETURNsubst(p_setv_fpos v_bpos3;

RETURNNULL;

END find_chk_pos
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FUNCTION find_sup_cn{p_itemvarchard RETURNnumberis
v_cntnumbe(10);
BEGIN
SELECTsup_cnt
INTO v_cnt
from can_set
WHERE item_set p_item
RETURNv_cnt
EXCEPTION WHENo_data_foundHEN RETURN1;
END find_sup_cnt

PROCEDURHEen_sub_rulép_startnumber p_freq_sequmbey p_setvarchar? p_front
varchar? p_backvarchar? p_min_confnumber p_statugdN OUT varchar? p_rule_sedN OUT
number p_disp_rulesarchar) IS

v_statusarcharZb) := 'TRUE}

v_front varcharZ4000 ;

v_back varcharZ4000 =",

v_fent numbe(10); -- front set's sup_cnt
v_icnt numbe(10); -- item_set's sup_cnt
v_conf numbe(10,2);

BEGIN

FORjin (p_startt+ 1) .. (p_freq_sefy)LOOP
IF p_start> p_freq_sedHEN
INTO;
END IF;
IF j > (p_start+ 1) THEN
rulegen_sub_rul¢j-1, p_freq_segp_setv_front v_back p_min_confp_statusp_rule_seq
p_disp_rulel
END IF;

v_front=rulefind_chk pogj, p_setv_statu};

IF v_front!= REPLACEp_back''||v_fron) THEN
IF v_statuss TRUE'THEN
v_back=REPLACEp_backv_front||,);
ELSE
v_back=REPLACEp_back''||v_fron);
END IF;
ELSE
INTO;
END IF;

v_front= p_front|}'||v_front
v_fent:=rulefind_sup_cnfv_fronf);
v_icnt:=rulefind_sup_cnfp_se};
v_conf:=roundv_icnt/v_fcnt, 2);
-- display set and confidence
p_rule_segr p_rule_sec 1;
ruleins_rules(p_setp_rule_seqv_front v_back (p_min_confl00), p_disp_rulek
END LOOP;
END gen_sub_rute
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PROCEDUREgen_rulegp_min_confnumber p_disp_rulesvarcharl IS
CURSOR(freqis SELECTfreq_segqitem_setsup_cnt

FROM freq_seWWHERE freq_segr 'F1'ORDER BY freq_seq

v_front varcharZ4000);

v_back varchar24000);

v_status varchar?10) := 'TRUE}

v_icnt numbe(l10); -- item_set's sup_cnt
v_fent numbe(10); -- front set's sup_cnt
v_conf numbe(10,2);

v_freq_seq numbe(10):=0;
v_rule_seq numbe(10) :=0;
BEGIN
FORTf IN freqLOOP
v_freq_secr to_numbefREPLACEC(.freq_seq'F', "));
FORI IN 1..v_freq_sed.OOP
v_front=rulefind_chk_poqi, f.item_setv_statuy,
IF v_statuss ' TRUE'THEN
v_back= REPLACE(.item_setv_front||,);
ELSE
v_back= REPLACE(.item_set','||v_fron);
END IF;
v_fent :=rulefind_sup_cniv_front);
v_icnt := rulefind_sup_cnff.item_se};
v_conf := roundVv_icntiv_fcnt, 2);
v_rule_segr v_rule_seqgr 1;
ruleins_ruleg(f.item_setv_rule_seqv_front v_back (p_min_confl00), p_disp_rules
rulegen_sub_ruléi, v_freq_seqf.item_setv_front v_back p_min_confv_status
v_rule_seqp_disp_rules
END LOOP;
END LOOP;
END gen_rules/
PROCEDURENs_rulegp_isetvarchar? p_rule_sequmber p_rule_ifvarchar? p_rule_then
varchar2 p_min_confnumber p_disp_rulesvarchar) IS

v_if cnt number.= 0;
v_cnt number.= 0;
v_conf number.= 0;
BEGIN
v_if_cnt :=rulefind_sup_cnfp_rule_if;
v_cnt :=rulefind_sup_cnfp_ise};
v_conf :=roundnvl(v_cnt O)/nvi(v_if_cnt, 0), 2);

IF v_conf>=nvl(p_min_conf0) THEN
-- check display rules
IF p_disp_rules'Y' THEN
DBMS_OUTPUT.PUT_LINEp_rule_seq|} ||p_rule_if]|= ||to_chagv_if cnd]|
"-> ||p_rule_then|E || to_chafv_cnd|[ conf : |[to_charv_cond);
END IF;
BEGIN
INSERTINTO assoc_rulérule_conf rule_if_cnt rule_cnt rule_if, rule_then
VALUES (v_conf v_if cnt v_cnt p_rule_if p_rule_thel
END;
COMMIT;
END IF;
END ins_rules
END; /
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